Detection of the first higher plant epoxyalcohol synthase: Molecular cloning and characterisation of the CYP74M2 enzyme of spikemoss Selaginella moellendorffii.
The CYP74M2 gene of a model plant, the spikemoss Selaginella moellendorffii Hieron, was cloned and the catalytic properties of corresponding recombinant protein were studied. The recombinant CYP74M2 protein was active towards 13-hydroperoxides of linoleic and a-linolenic acids (13-HPOD and 13-HPOT, respectively). In contrast to previously studied CYP74M1 and CYP74M3, which possessed the divinyl ether synthase activity, CYP74M2 behaved as a dedicated epoxyalcohol synthase (EAS). For instance, the 13-HPOD was converted to three epimeric oxiranyl carbinols 1-3 (formed at a ratio ca. 4:2:1), namely the (11R,12S,13S), (11R,12R, 13S), and (11S,12S,13S) epimers of (9Z)-11-hydroxy-12,13-epoxy-9-octadecenoic acid. Besides these products, a minority of oxiranyl vinyl carbinols like (10E)-11-hydroxy-12,13-epoxy-9-octadecenoic acid was formed. The 13-HPOT conversion by CYP74M2 afforded two stereoisomers of 11-hydroxy-12,13-epoxy-9,15-octadecadienoic acid. Individual oxylipins were purified by HPLC and finally identified by their NMR data, including the 1H-NMR, 2D-COSY, HSQC, and HMBC. Thus, the CYP74M2 is the dedicated epoxyalcohol synthase. To our knowledge, no enzymes of this type have been detected in higher plants yet.